COM P566 Discrete Optimization - |
Homework 2 Due: Tuesday October 7, 2008, beginning of
class

By an LP in standard form, | mean max c'x,s.t. Ax< b, x =0, whereAis amby n
matrix.

1. (a) Sole this problem using the 2-Phase Simpteethod, using Dantzig'rule (maxi-
mum positve st coefficient, ties broken by minimum index).

max 5¢; + 3%, + 4X3
2X1 —Xo+ X3 < -10
3X1 + 2X2 - 2X3 S 30

X1 20,%X,20,%X320.

List each the entering and \eag variables for each yit and shev the final dictionary
after each phase.

(b) Same as part (a) but insteabpf= —10 seth; = -20.

(c) For your answers to part (a) and (b)egin gopropriate certificate of correctness.

2. Consider an LP in standard form and its dual, with slack variables added in the usual
way. Let x be a feasible primal solution ade a feasible dual solution.
(a) Prare that

n m
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b'y-c'x= leij+j +_len+iyi
= =

This is known as the duality gap.
(b) Use part (a) and the duality theorem tovpr@heorem 5.2 (Complementary Slack-
ness).

3. Consider an LP in standard form with optimal solutiomnd optimum objecte \alue

Z . The optimum solution isnique if no other feasible solution obtains objgetivalue

z.

(a) Suppose that all basic variablesinare strictly positie. Give a necessary and duf

cient condition for the optimum solution to be unique based on théciemts of the

final dictionary and prove it is correct.

(b) Construct tw examples with at least three variables and three constraints, one which
has a unigue optimum solution, and one that does not.



